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Estimation of Pollutants Emission from Straw Burning in Summer in Henan Province
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Abstract Emission of various pollutants from straw burning in the summer of 2007 was estimated according to remote sensing data combined

with data of winter wheat yields, grain—straw ratio and emission factors, etc. The data showed that emissions of PM,5 and SO, were estimated at
30433.9 tand 1 586.2 t, respectively. Meanwhile, other pollutants included NO, 12.2 t, NH; 76.1 t, CH, 39.6 t, VOC 82.2 t, CO 477.8 t, and

C0,2799.9 t. Pollutant emission was higher in the central and eastern regions of Henan than that in the western, especially in Zhoukou, Zhu—

madian and Nanyang. This result indicated a strong correlation between polutant emission and distribution of winter wheat planting area. As

straw burning usually occurs in summer, PM, 5 emission was mainly emitted in late May and early June, which has a good correlation with av—

erage daily PM,5 concentration in Zhengzhou.
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Table 2 City inventory of pollutants from wheat straw burning of Henan Province in summer 2007 t

PM, 5 SO, NO, NH; CH, VOC CO CO,
29.50 1.54 0.01 0.07 0.04 0.08 0.46 2.71
33.24 1.73 0.01 0.08 0.04 0.09 0.52 3.06
172.17 8.97 0.07 0.43 0.22 0.46 2.70 15.84
190.68 9.94 0.08 0.48 0.25 0.51 2.99 17.54
389.17 20.28 0.16 0.97 0.51 1.05 6.11 35.80
456.19 23.78 0.18 1.14 0.59 1.23 7.16 41.97
475.57 24.79 0.19 1.19 0.62 1.28 7.47 43.75
571.05 29.76 0.23 1.43 0.74 1.54 8.97 52.54
905.08 47.17 0.36 2.26 1.18 2.44 14.21 83.27
1 056.18 55.05 0.42 2.64 1.37 2.85 16.58 97.17
1 654.18 86.22 0.66 4.14 2.15 4.47 25.97 152.18
171717 89.50 0.69 4.29 2.23 4.64 26.96 157.98
2 474.24 128.96 0.99 6.19 322 6.68 38.85 227.63
3123.24 162.78 1.25 7.81 4.06 8.43 49.03 287.34
3 825.90 199.41 1.53 9.56 4.97 10.33 60.07 351.98
4 054.21 211.31 1.62 10.14 5.27 10.95 63.65 372.99
4611.03 240.33 1.84 11.53 5.99 12.45 72.39 424.22
4695.11 244.71 1.88 11.74 6.10 12.68 73.71 431.95
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Figure 2 Temporal distribution of PM, 5 emission from straw burning of Henan Province and daily average concentration of PM,; in Zhengzhou

PM,5
PM,5

10

11

PM,5

t

to 2007

° 3.2
PM,;5

06 e}

PMZ.S PMZ.S o

PM,; 1
6 10

510  hm®
1.366
1 2007

303 t

[23]

PM,;5

30 433.92 1,50, 1 586.22 t.NO, 12.17 t.NH; 76.08 t.

CH,39.56t.VOC 82.17 t.CO 477.81 t.C0O, 2 799.92 t,

2

PM,5

PM,;5

PM,;



1594 2010 8
[10] , s . [J].
,2008,34 11 96-100.

ZHANG Hong, QIU Ming—yan, HUANG Yong. Analysis on the case of
smoke haze[]]. Meteorological Monthly, 2008, 34 11 96-100.

[11] s s .. TSP

[J]- ,2005,24 4 800-804.
CAO Guo-liang, ZHANG Xiao—ye, WANG Dan, et al. Inventory of e —
© mission of pollutants from open burning crop residue[J]. Journal of A -

gro—Environment Science, 2005, 24 4 800-804.

[12] . . . MODIS

(1] ) i o 0. [J1. ,2007,30 1 44-48.

,2006,28 1 9-13.
CAO Guo-liang, ZHANG Xiao—ye, ZHENG Fang—cheng, et al. Estimat—
ing the crop residues burnt in open field in China[J]. Resources Science,
2006,28 1 9-13.
2] , . .
[J]- ,2009,37 27 13181-13184.

BI Yu-yun, WANG Ya—jing, GAO Chun—yu. Problems of burning straw
and its management countermeasures in ChinalJ]. Journal of Anhui Agri
Sei, 2009, 37 27 13181-13184.

[3] Delmas R, Lacaux J P, Brocard D. Determination of biomass burning e —
mission factors Methods and results|J]. Environmental Monitoring and
Assessment, 1995, 38 181-204.

[4] R . [J].

,2008,3 5 329-333.

WANG Shu-xiao, ZHANG Chu-ying. Spatial and temporal distribution
of air pollutants emission from open burning of crop residues in China[J].
Sciencepaper Online,2008,3 5 329-333.

[5] s R MODIS

1. ,2008,23 6 611-617.

WANG Zi —feng, CHEN Liang —fu, GU Xing —fa. Monitoring of crop
residue burning in north China on the basis of MODIS data[J]. Remote
Sensing Technology and Application, 2008,23 6 611-617.

[6] . , -

[J]. ,2005,3 24-26.

70U Chun-hui, ZHAO Xue-bin, LIU Zhong—-yang, et al. Application of
remote sensing monitoring of crop straw burning by the meteorological
satellite[]]. Henan Meteorology, 2005, 3 24-26.

[7] , , -

[J]. ,2009,25 1 32-37.

LI Qing, ZHANG Li—juan, WU Chuan —qing, et al. Satellite remote
sensing based monitoring of straw burning and analysis of its impact on
air quality[J]. Journal of Ecology and Rural Environment, 2009, 25 1
32-37.

(8] , , .o

[J]- ,2008,29 12 3304-3309.

WU De-xia, WEI Qing—nong, WEI Jian-li, et al. Observational study of
black carbon aerosol during straw burning period[J]. Environmental Sci—
ence, 2008,29 12 3304-3309.

9 . , .

[J]- ,2008,28 9 1904-

1909.

LI Jin—xiang, ZHAO Yue, LI Ling—jun, et al. Characterization of ambi—

ent air pollution in Beijing caused by agricultural burning[J]. Acta Sci—

entiae Circumstantiae, 2008, 28 9  1904-1909.

ZHAO Wen-hua, SHAN Hai—bin, ZHONG Ru—xiang. An overview of
MODIS data format and application algorithm[]J]. Meteorological and
Environmental Science,2007,30 1 44-48.

[13] Jenkins B M, Turn S Q, Williams R B, et al. Atmospheric pollutants e—
mission factors from open burning of agricultural and forest biomass by
wind tunnel simulations[R]. Volume 1. California State Air Resources
Board, NTIS PB97-133037 , 1996.

[14] Streets D G, Bond T C, Carmicheal G R, et al. An inventory of gaseous
and primary aerosol emissions in Asia in the year 2000 [J]. Journal of
Geophysical Research, 2003, 108 D21 8809, 1-23.

[15] U. S. EPA. Emissions Factors & AP 42[PEB/OL]. http //www. epa. gov/
ttn/chief/ap42/index. html.

[16] . N

[D]. , 2009.
ZHANG He —feng. A laboratory study on emission characteristics of
gaseous and particulate pollutants emitted from agricultural crop
residue burning in China[D]. Shanghai Fudan University, 2009.

[17] Dhammapala R, Claiborn C, Corkill J, et al. Particulate emission from
wheat and Kentucky blue grass stubble burning in eastern Washington
and northern IdaholJ]. Atmospheric Environment,2006,40 1007-1015.

[18] Sahai S, Sharma C, Singh D P, et al. A study for development of emis—
sion factors for trace gases and carbonaceous particulate species from in
situ burning of wheat straw in agricultural fields in India[J]. Atmo—
spheric Environment, 2007, 41 9173-9186.

[19] Zhang J, Smith K R, Ma Y, et al. Greenhouse gases and other airborne
pollutants from household stoves in China A database for emission fac—
tors|J]. Atmospheric Environment, 2000, 34 4537-4549.

[20] ASI  Air Science Inc. , 2003. Final Report Cereal grain crop open
field burning emission study, Project 152-02. Available at http //www.
ecy. wa. gov/programs/air/pdfs/Final Wheat_081303. pdf.

[21] Li X H, Wang S X, Duan L, et al. Particulate and trace gas emissions
from open burning of wheat straw and corn stoves in ChinalJ]. Environ—
mental Science & Technology, 2007, 41 6052-6058.

[22] R R , . PM,s

[J]- ,2005,18 2 29-33.
7ZHU Bin, ZHU Xian-lei, ZHANG Yuan—xun, et al. Emission factor of
PM,5 from crop burning|J]. Research of Environmental Science, 2005,
18 2 29-33.

[23] s s .

[J]. ,2009,28 12 2459-2463.
ZHANG A—feng, PAN Gen—xing, LI Lian—qing. Biochar and the effect
on C stock enhancement, emission reduction of greenhouse gases and
soil reclaimation [J]. Journal of Agro—Environment Science, 2009, 28

12 2459-2463.



